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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 
CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been 
timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 
1.114. Applicant's submission filed on 8/18/2005 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 20-22, 26-28, and 32-33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wojnarowski et al (US 5,302,547) or Huang et al (US 6,191,028) in view of Chen et al (US 
5,700,740). 

Wojnarowski et al discloses providing a semiconductor substrate 10, forming a low 
dielectric constant layer 18 on a surface of the semiconductor layer, forming a hard mask layer 
38 over the low dielectric constant layer, forming a photoresist layer 40 over the hard mask layer 
and forming openings 44 through the entire thickness of the hard mask layer exposing the low 
dielectric constant layer (col 8, In 45 to col 9, In 25 and Figs 5(a)-5(c)). Wojnarowski et al also 
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discloses removing the photoresist layer from over the hard mask layer (col 9, In 15-25). 
Wojnarowski et al also discloses the low dielectric constant layer 18 can be formed of TEFLON 
polytetrafluoroethylene (col 8, In 66 to col 9, In 1) 5 this reads on applicant's organic low 
dielectric constant layer. 

Huang et al discloses a method of patterning a dielectric comprising a substrate 10, a low 
dielectric constant layer 12, a hard mask 13, a photoresist layer 14 and forming an opening 
through an entire thickness of the hard mask layer exposing the low dielectric constant layer. 
Huang et al also teaches the photoresist layer is removed using a plasma containing oxygen (col 
1, In 25-55). Huang et al also teaches the low dielectric layer comprises organic polymers, such 
as parylene (col 1, In 25-35). 

Wojnarowski et al is silent to the method used to remove the photoresist layer. Huang et 
al teaches removing the photoresist layer using oxygen plasma. 

In a method of fabricating integrated circuits on a semiconductor substrate of silicon, note 
entire reference, Chen et al teaches a silicon substrate 2 and photoresist film 5 is deposited 
thereon on and patterned (column 3, lines 30-67). Chen et al also teaches the photoresist is 
stripped off by using an oxygen plasma or a suitable solvent such as ACT-690, which is 
photoresist stripper consisting of a mixture of dimethyl-sulfoxide (column 4, In 25-40). This 
reads on applicant's limitation of removing the photoresist layer from the over the hard mask 
layer with dimethyl sulfoxide of a high-pressure liquid chromatography (HLPC) grade. 

Because Wojnarowski et al does not teach any particular means for removing the 
photoresist, any conventional means of removing photoresist would be applicable. Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time of the invention to 
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modify Wojnarowski et al by using the conventional means of removing photoresist using 
dimethyl-sulfoxide, as taught by Chen et al and ACT-690 is known to selectively remove a 
photoresist mask without attacking a low dielectric layer. 

Chen et al teaches using dimethyl sulfoxide or an oxygen plasma to remove photoresist, 
this is a teaching that using dimethyl sulfoxide or an oxygen plasma are equivalent methods of 
removing photoresist. It would have been obvious to a person of ordinary skill in the art at the 
time of the invention to modify Huang et al by using dimethyl sulfoxide to remove the 
photoresist as taught by Huang et al because substitution of known equivalents for the same 
purpose is held to be obvious (MPEP 2144.06) and ACT-690 is known to selectively remove a 
photoresist mask without attacking a low dielectric layer. 

Unlike the claimed invention, neither the combination of Wojnarowski et al and Chen et 
al or the combination of Huang et al and Chen et al teaches a method wherein a high selectivity 
of the dimethyl sulfoxide of HPLC grade toward a low dielectric constant material of the low 
dielectric constant layer causes the dimethyl sulfoxide to chemically dissolve the photoresist 
layer from over the hard mask layer without substantially damaging the low dielectric constant 
layer. Chen et al does teach the dimethyl sulfoxide chemically dissolved the photoresist layer. 
Since the dimethyl sulfoxide layer chemically dissolves the photoresist layer and the same 
process steps are performed, it is inherent that the dimethyl sulfoxide has a high selectivity 
toward a low dielectric constant material, absent evidence to the contrary. Furthermore, Liu et al 
(US 6,150,272) teaches a low dielectric polymer layer is not attacked when using an ACT-690 
solution to remove a photoresist. 
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Referring to claim 21-22, the combination of Wojnarowski et al and Chen et al teaches 
Teflon, which inherently has a dielectric constant of 3.0 or less, as evidenced by Subramanian et 
al (US 6,596,623) and Cheung et al (US 5,670,828) below. The combination of Huang et al and 
Chen et al teaches parylene, which inherently is within the claimed range, note page 7 of the 
instant specification. 

4. Claims 23-25, 29-31 and 34-38 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wojnarowski et al (US 5,302,547) or Huang et al (US 6,191,028) in view of Chen et al (US 
5,700,740) as applied to claims 20-22, 26-28, and 32-33 above, and further in view of Fujimura 
et al (US 4,861,732). 

The combination of Wojnarowski et al and Chen et al or the Huang et al and Chen et al 
teaches all of the limitations of claim 23, as discussed previously, except the semiconductor 
substrate is held in an ultrasonic bath. 

In a method fabricating a semiconductor bath, Fujimura et al teaches for the removal of 
the resist layer a substrate is immersed for about five minutes in an etchant and it is preferable to 
stir the solvent by applying an ultrasonic wave in order to improve the efficiency of the reaction, 
this reads on an applicant's ultrasonic bath. It would have been obvious to a person of ordinary 
skill in the art at the time of the invention to modify the combination of Wojnarowski et al and 
Chen et al or the Huang et al and Chen et al with Fujimura et aPs ultrasonic wave to improve the 
efficiency of the solvent. 

Referring to claim 24, the combination of Wojnarowski et al, Chen et al and Fujimura et 
al or the Huang et al, Chen et al and Fujimura et al is silent to the temperature of the bath. 
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Temperature is well known in the art to be a result effective variable. Therefore, It would have 
been obvious to a person of ordinary skill in the art at the time of the invention to modify the 
combination of Wojnarowski et al, Chen et al and Fujimura et al or the Huang et al 5 Chen et al 
and Fujimura et al by optimizing temperature by conducting routine experimentation of a result 
effective variable (MPEP 2144.05). Also, where the general conditions of a claim are disclosed 
in the prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation. (In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235(CCPA 1955)). 
Furthermore, heating dimethyl sulfoxide to 80°C to remove photoresists is conventionally known 
in the art, as evidenced by Martin et al (US 4,304,681) below. 

Referring to claim 25, the combination of Wojnarowski et al, Chen et al and Fujimura et 
al or the Huang et al, Chen et al and Fujimura et al is silent to the duration of the bath. 
Minimizing the bath time would be desirable to improve productivity. It would have been 
obvious to a person of ordinary skill in the art at the time of the invention to modify the 
combination of Wojnarowski et al, Chen et al and Fujimura et al or the Huang et al, Chen et al 
and Fujimura et al by optimizing the bath time to be a minimum by conducting routine 
experimentation of a result effective variable (MPEP 2144.05). Furthermore, where the general 
conditions of a claim are disclosed in the prior art, it is not inventive to discover the optimum or 
workable ranges by routine experimentation. (In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 
235(CCPA 1955)). 



Response to Arguments 
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5. The declaration filed on 8/18/2005 under 37 CFR 1.131 is sufficient to overcome the Liu 
reference. 

6. Applicant's arguments filed 8/18/2005 have been fully considered but they are not 
persuasive. 

The declaration under 37 CFR 1.132 filed 8/18/2005 is insufficient to overcome the 
rejection of claims 20-38 based upon Chen and Huang as set forth in the last Office action 
because: It include(s) statements which amount to an affirmation that the affiant has never seen 
the claimed subject matter before. This is not relevant to the issue of nonobviousness of the 
claimed subject matter and provides no objective evidence thereof. See MPEP § 716. Also, in 
view the interest of the expert in the outcome of the case, the testimony in the declaration is 
given little weight since Mr. Keil is an employee of the Assignee, LAM, and a co-worker of the 
inventor. The declaration is also given little weight because there is no factual support for the 
expert's opinion ((MPEP 716.01 (c) [R-2]). 

Applicant's argument that Huang does not teach using an oxygen plasma to remove 
photoresist when a portion of an organic low dielectric constant layer is exposed is noted but is 
not found persuasive. The Examiner admits Huang teaches using a cap insulation layer to 
prevent the removal of low k dielectric by oxygen plasma. However, the Examiner maintains that 
this teaching by Huang is merely an improvement on the known prior art process disclosed by 
Huang, which does not using a cap insulation layer. Huang is solely relied upon for the teaching 

disclosed within the background of invention portion, which describes the prior art process and 

I 

disadvantages of the prior art process. Huang discloses that oxygen plasma has been used to " 

t 
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remove photoresist from a low k dielectric in conventional processes. The use of patents as 
references is not limited to what the patentees describe as their own inventions or to the problems 
with which they are concerned and relevant for all that they contain. Disclosed examples and 
preferred embodiments do not constitute a teaching away from a broader disclosure or 
nonpreferred embodiments (MPEP 2123). It is also noted that Huang does not teach away from 
the use of a solvent to remove the photoresist. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Subramanian et al (US 6,596,623) teaches low dielectric organic materials include 
parylene (dielectric constant of 2.3-3.1), Teflon (dielectric constant of 1.8-2.1) and polyimidies 
having a dielectric constant of about 3.0. (col 4, In 30-40). 

Cheung et al (US 5,670,828) teaches polyimidies generally exhibit a dielectric constant of 
about 2.4-3.9 and Teflon exhibits a dielectric constant of about 1.6 to about 2.2 (col 1, In 40-50). 

Martin et al (US 4,304,681) teaches heating dimethyl sulfoxide to 80°C to remove a 
photoresist layer (Example 1). 

8. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Matthew J. Song whose telephone number is 571-272-1468. The examiner 
can normally be reached on M-F 9:00-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached oh 571-272-1 166. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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